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C^^Tt^ r 4: ^^4:i-5ft*:^ 8 EM<D*m 

mmzfrvxmikmmztitzTumm. &mm,#m&xfi 

«9 31 ^ ^ > >/ ^ y Tmt&&ttft*mm& 

mf&£tix\,^^k*w&k-rz>¥mfcmmo 
imxm 1 1 ] y nn 

SftSl E-5 cm2/saTOM»^5:i^ 

Bo 

[iff^Ji 1 2 ] y trw:. jtesws no 

4, 5, 6, 8, 9<D\,*-rtiMcmm<D¥mttmw:o 

[Hf^l 3] fltrlE**^ y TBttt. A 1203, Al 
xOy, A 1 N, WN, SrRu03, I r Ox, Z r O 
x, RuOx, S r Ox, R e Ox, O s Ox, MgOx7^*b 

m&titz'p/zK kh-mx&z>zk&%fmk-tzm&m 
2 , 3 , 1 0 (o\ ^n^i-ie^^tt^s, 
im&m 1 4 ] MfSTKisi^ y 7i«, a 1 203, a 1 

XOy, ZrOx, MgOx^P)Ilftlf:M<n-it' 

[11^3115] Hft|B**/< y 7itt, A 1203, A I 
XOy, T i Ox, ZrOx, MgOx, MgTiOx^f)! 

XW:9IE*6^^»#:S«. 
[»*«16] *aW*»E4:. rcD^tfSSJb^Jft 

mwiz3s\,^x, 

m'< y r mk Lt**o)taR£»^ iE-5cm2/ s 

*^<y TRi: LTltiSgL^ 1 k Q c mU±<D&mmtM 
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lRX*m2<DS r xRuyOzl^<D&J?^Tsro(BE) (n 
m) &tfTsro(TE) (nm) 2^ fftm%>mm&m<nm& 
Tpzt (nm) (^Lt, 1 O^Tsro(BE)+Tsro(TE) 
^ (2/12) Tpzt<D«Sffl«c^StLTV>^r 

**'<is* ±izmm&®m&fri,xMf&£tixffim±t$ 
mm\cmmtstiz^tffi^±*m&mw\z&\,^x. 

m±^m,m<Dmm^M tr 5 0 %u± t * 5 <t 5 

h<o®a«, MIS h7>^^f:^ts^y^^ hco® 

[|g^2 2] **#»«JiJClft«R«r^Ur % 
>£^**t*S& 1 ^/K^< y 7R, TSlSWKRi; 
^MIM, ±W««W»R«r«*iiaHrsx«i:, 

*T 8ftiB±««ffi»»K$: i s/ ^ > if 

RfttfTWBttWWRSrR&^i/^^^Lr, ^Rfgfr 

mtztucs efi<& zthtz t««« ^m&-r 5 

fee 

«ffi*t»RXt/*R«*R, ±««^fcHB£ftl^*v 
Sr^£4ir^»^>l7R«:fKKitRr5X«^, * l <o 
■^^^«rfflv^flfrlB**^y TRXt/±»*ffitt»R«r 
JB!*^ ^ > ^ lt±^^^ - >-^i£-f 6 IH 
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R«(W&t/T»««*ff»R«:IHft^2y^>^LT, 

Rm#§£ * r g bi^ s thtzT&mm£'<? - 

[fg*g 2 4 ] ¥*tt»R±lclfc|»R«r^ LT, TSB 

>$**v>**y< y TR^a-rsx^i % 

iiffle**'< y T R±(c«HBJia«ai^«*«:« o £ 9 K 
«««tf«R«rlR*3:y^v^Lr. SISSM^wti 

fsm->» =>>m<£m^x?&m^xjfimfcm'<})TmR 

«Tl5»R«*R&t5T««^»R«:miBJi««Si J: «9 
WiE»R*»*ir^^^Sr«5SPr8«»R«r*«b, gft 

«ffi»»R, ^RWfrRXt/JiaWfiMtfiR^Ratitia 
i-^xm^> 

« l O^^^^fflv^TWIEJbaaffiWRRXt/SfiReflc 

40 m-rzjcmt. 

mmykm^ y Tm±\zmu±&mM<Dim&&wt'ox&j& 

^ ^ > y l r T^<i ^ ^ ^ - >^-r 5 X^ 

mi:, 
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ffi&fr h 4 £ &i!®f£ * -y &m#>&&M&'f Z X 
2 8 ] ^VftS&KifeWRSr^ LT. T&W, 

[flt*« 3 0 ] «HB**/< y TRW:. *#<D4fc1S£» 
0*1 E-5 c m 2 / s ^T^lMT'fc 5 ^ t 
«fci"SS»**2 2^2 9<0t^i*ix^^lEifcO^a«*: 

im&m 3 i ] buistk^/< y rmn. tus^ta* 1 k o 

4, 2 6, 2 7, 2 8 0V^Hi6^IE«fe<0^*ft:3SB<7> 50 
[ft** 3 2] ^afflsSSK h7>s?***r*l*i-3 

SWJPI-KS: JS»c^«i- 3 XS t . 

ixtc g $ titiT&m>m — >?f«ts xa * 
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[11**3 4] «riBit**3 3ic:*5^r. suiETK^y 

TlK±f-S i xNy^S^liS i xOyNz^ffl^t 
f;gtCMP(^)|(0^ h jy^— ^i-S^iSrWa^i-S 

[0001] 

[0002] 

^^ey (^T, F R AM) ^^tlTP5 0 FRAM 

w\ ^^y — \s*x*<D&m&^mxR^mmmm^ 

ifeXfrZtLib^ K (RF-ID : Radio Fre 

quency-l dent if i cat ion) ^<£>JH§^£n£ 9 oo&><5 
ffis a#<DSRAM, DRAM, 777^^^!)^^ 

V\ -Y^^tt. ft*tt*Ctt % ±Tlil-S 

4(Pt) it*«t\ ^ll*Il:PZT (PbZrl- 
xT i Ox) I^fflv^TM^ixSc v'y^vSKffl^ 
/cLS I ^o-fe^TFRAM^5^H, h7>^ 

m<oimmxm^\ :©»±raptm pz 

TJg, &t*Jh£l5P tUg^^-vMLT, 9M0!«4* 

**tt*J:<-r5fc«)*cT i Oxl*^^$t5 B 
[0 0 0 31 

ff^-y^^-Cfi, S i-LS IT'nt^^^^ 

+z&nttmm3k£Q^<^*mm£tix\ f *z*K ^ 

PZT^il^t^^^S 

1R 5 Xm*. ¥fffl¥ 8-335673 
^tLT^5o t£«66±R<t ltd Ti02, Zr02, 
A 1 203^riS^T*fc5£2*LT^5 0 --"^ 

J: 5 r^i^^f- ^ > ^ «H4co*{tttPp^JB fc * tit v n 
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tt**s<i/*k s i o2&mmt<D&mmt ltt i ox 
-r 5 r * t ^ mimto^t t a c 1 ^ p> ^ 

[0 0 0 4] r<D3§Wi, ±e»«S:#«L-CftSix*: 
[0 0 0 5] 

[i$a£^&^3fcfc<^J£] r<D*Htt, 

i>— jj<Dmfe(omm^? >£r&£*^**'<y rm& 
Bit*. T«««i:«««^ia, ^n±^mm<o±mm 

lE-5cm2/s «T<o&JRBMfc»«£ i" 
ttKfiffi-CfcS^i^S^ r<0^#£L< J*, it 
tt< £ fc— *JCRltS r <fc J: 9 . 3£B«#K<£>*i$iS7G 

[0 0 0 6] /£fcr©fl»»m^T, "7kf?f'<yT 
^l^^U ir;i^it<OFRAMfc:Joit3£ 9^ 

v^^S^FRAM;*^ ]) -t/l>(D£ o \C Y=7>-i/*$<D 

Tgums^^fc^^— 
mmfrbmm. m^mmnwm^mm^&xTnmM^ 
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[0007] rtf>3g^ic*^T, na&mfc**'^* 
'<yrmn. &mmfr**'<is*{zm.mmmLxi>£^ 

xm&z Mzmmmmm t^m^tc^m^mm^^ ^ 
AtreMmt&KiS^^^ < b tus i Rtfis 2 ^p«i^ 

»K«>Rlfi:**^< y 7M^ixTi^r £ Sr«M» 
MlfiaKortffllc**^ y nR«r»«>atr r b K£ o X 

^ t>. &mni**v'<is*^<D*m&m&wmi-zzb& 
xz. &mmfc$f&<D£<k&ffi±'rz>z b&xz.z> 0 r 
corns , mmimm<oo^ **/<y7«fcsat#^ 

>>^(D/?^600. o 5^_hT*3^T^t6r<l:^ 
^L<. y 7it + 

[0 0 0 8] M^C<7)^P^tc*>^T. T^m^ii:-?r^T 
»^<tTgB««i^J©Jc^, ^iy^v>/^nfc7K^<y 

^<yrj^<t^^ 0 7K^<y r j: 51c, its 
^>o &mmi***'<i/*<DTi$mmbt&»m<Dm 

40 (DX&^XbWmZtlZtztb. A1203, A 1 xOy, A 
1 N, WN, S r R u 03, I r Ox, Z r Ox, R u O 
x, SrOx, Re Ox, O s Ox, M g Ox^<7)4£j[i§6£ffc 

5^^m* ^ -r ^ ^ ±«*ffi b in® ^ m 

x%mm,#m<omwci. wicTU^m<D±m<Dikxm&& 
itZ7km'<}) rmb L-m. Ki&fit-efc«w^, 

tCfil k Q c m&±<Dtt t m.m.(Db(Dfr&WX&>*) . Al 
203, A 1 xOy, ZrOx, M g Oxm<D&m&{k&)frh 

so 'pt*< b b-m&m&tiz. 
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[0 0 0 9] **s<is?*momffl&mglZMlib 
ii*tt5*Sl^yriRtt. A1203, AlxOy, TiO 
x, Z r Ox, MgOx, MgTiOxfOiliftW^ 

uyOzR^^tL^jx»**Jx, JLoiitriBSS 1 Rtflg 2 <0 70 
S rxRuyOzJ^^^j?^Tsro(BE) (nm) &l*Tsro 
(TE) (nm) *K «rte»R«{«»Off^Tpzt (nm) 
tc^LT. 1 0=gTsro(BE)-f-Tsro(TE)^ (2/12) 

<D&tfrmfr&#mn»mmk <ommx- jzvmizAz «t 

«H4^*#<ek»*H5. WK-fc^fW?^*:. Tsro 
^ (2/15) Tpztco^Htc^i-^^, — «#*L 

[0 0 10] ^(O^lij!^ h7>^:**^fiS;£*L 

z?**<D&:mmiz.mm£tiz>=*^*? b^? 
^int^mmmt. z\<n&mm±izM&£tixmm=<^* 

im^t^^Mt6COP (Capacitor On P 

lug) m&icm^x. jiuwMmmiz&^m&zixtzfc 

^ lt z thx mm±umm^mm s ax 5 sa^ £ «g x 
z^^?? b<nmmmm±.umM<Dmmiztti,x 5 0 

<t ft £ J: 9 (cS:^ $ v ^ 5 r £ <t i~ 60 
[0011] ±^J;3l^ ±fflstt«f-#-r 3 
h^#<^i-^r<b{c < fci9, bH&ffirttz 



#H 2001-36026 

70 

tdS i xNyfcSVMiS i xOyNz^ta^ttlgi 
itT'CMP^O^ h £ £ *) 5t±\ZX£ £ 0 

[0 0 12] 

imm<ommii bimhsii i^^figi^s 

lfe»2TSv>™bt6 0 g^lfeSlK2Ji(C^g$r 
Skfe*:**'* Vrmk Ltl^J 1 0 n mtomtT* 
J*m (£*T. Al203Jg|) lOl^jil^^^^J: 
9*£*IU ^ W±CI(C^ 1 0 0 n m(7)T^ P t til 

30Ji|c:5Et-, ^3 1 5 0 nm<DPZTm4$:&\x_&*s< 

d Thermal Anneal) ®Mtz£ *) fg&itZltZo Jbiefe 

a B B MlHio^T, Al2O3Il01^PZTl4^(O 

Pb©T^W«6*«2^(Ol£tk«r«i*Ji-<5o 

•9. P Z TH4 O P b Sg^^Slc/j; ?) , £fcP 

[0 0 1 3] ^H B e «ltfcPZTl4 JLMteJEI^ 5 

0 nm^jgC0_b^5P t ««JR5 0Sr^^ jy ^ 0 

U JEtwroitc^S^lajtTK^y rmk LTA 

1 203R 10 2 £r#J 1 0 n m±g;ff -t"5 0 A 1 203Jjg 1 0 
2Jh^f*3E^> @ 2 tc^-r J: 5 i-> '^—\?T**tt&m 
k l,X Si 02m (XfiSiNx^) 10 3^7XyC 
VD(Cj:f9ii^L, 1/^7 h/^-y (gl^iti 2 ) ^ 
^lTrtl^^->toU 3i^#-LSf5P tli5 

— ^nXi"5 0 S i 02R1 0 3(Dlf 

Jhgflp tmms<Di. 2fejbm4femmk-tz>o a 
12O3H0 2H s—b'TXftt&mommmkLx 
<D3*t£biF. ^—b*^x?&nmmmxmx<D**s<is 

n^c: j: 5 <b % p t m^ii 3 ocoTife^7K^/< y r 

IK^t^Ji^P tm«±tf>7kfgy<y TjRli, **©tt»«: 

ft^l E-5 cm2/s&>T<O&fcStikV0m&±<. A 
1 2O3^C0f(il, A 1 xOyi, A 1 NJ^, WNJ^. S r R 
u03f, I rOxI, RuOxflg. ReOxg, OsO 

kh—m&m^xmm(n%)%:7bmt>tiz>zk. *comm 

«^>ft< ki> 1 nm&±X®&AmbtlZ>Zktfm&£ 

[0014] ^fc. m 3 tc^-r j: ^ tc, mtm 103^ 
ytPZT^^iot, ss*^<yrBi:i5Ai2 



-6- 



// 

O3gl0 4$rl0nmggiig[tS o *KO'&^ 04tC 
TF-tXotC^ S i02^ (Xlj:SiNxK 10 5^/7 

x-7cvDia«au r*L£±g&p ttis^ap 

203^1 0 413:, /n— K^^^T*$)5S i 02Rl 0 5 

^^»»BtO^^-^«:B»Jt-r5»#*-t-5. C^A 
1 203R1 0 4 (Dm. A 1 xOyg, A 1 Ni, WNg x 
SrRu03E IrOxE RuOx^, ReOxI, 

o s oxm. z r oxa M S oxmn<D&m&t<tvam<o 
aa-efca r ^ *ww-c*> v . » £ l < riitsst^ 1 k 

Q c m«Jb<D&KIWfc»£ Lt, A 1 2030ftfeic: v A 1 
xOy, Z r Ox, MgOxI^>^< ^'b-lSrffl^S 
C£j&S#£LV\, ^Lt, S iO2I10 5^^^^ 
LT. A12O3M10 4. P Z Tl4 RTJT&P t ®£ 

<Dk%. TpBP t WM 3 <DTi&<DA 1 203R 1 O 1 £r t> 

51-, Jh»Pt«S5J:?)*#^ffi8[©PZTR4tT 

95P t 3 J: p {^^-yijoi^tiSo 
m> S i 02Jgll 0 5Mft*U *V*tt2KL*:££u 0 
5^i"J;5^BBa»»Bl6*:*«U h?L£r 
M p LTtt^EiBl 7 *r*j«i-« 0 JBratttftR 6 <z>if «K 
toot, 5WWi**ir^>^C*fl:4r«5J:5l^ f? 
fiA l203»«r*»LTfc.fcV\, 
[0 0 151 ro»fc<^ffilcJ;5i: % 

M«rl^5rt(c«t!5, T i Ox, TiN^f^y 
Sr#Sr^^T*#-5o BP*>, A l2O3R0*»s<y 7JK 

<. Pb^JWW^fix, MfcT i £rfflWj^;L 
i: P Z Tg^Of^ yfcft©4< , flHtfeWtttfW 
bix^o Ml-. A 1 203^1 0 2*R»t5w £f±. r<7) 

mtfcm<Dmmzf£&-rz>j: 5 k. 3mm^x\r*z>&* r 
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*«iS:^fCftl 0 OnmWTSP t«ffl£3OSr0« 
x.tf^y*^J:9*IHi-*-S. TfflSP t««R30Jbu: 
MtC. »150nm(OPZTl4^M^^SX 

;ttf6 5 Ot«?|gtWRTA (Rapid Therm 
al Anneal) ASK J: 9!MMIs£*&. 
[0 0 16] PZT^4±(CJi x _b?iJP tm«K50£r 
5 0nmggiaU wOjitCJEfc:**'* y 7l 2 0 2 
£ 1 0 n mSft*«i-5o y Tg£ 2 0 2 £ LT 

70 tt. lE-5cm2/s J^T^ili 

ftmm&£<+ Km&\^TJis*~vj*mt®) (a 12 

03) ^-efc-5*5, -^CDf&A 1 xOyl, A 1 NE WN 
Bk S r R u 03R. IrOx^, RuOxi, ReOx 
R> OsOxi, MgOxI, ZrOxR^f(0'>i< 

«Srffli^»S 0 8 7lc^tJ; p *C THE 

2 0 2ii:it ^— K^^^tt^ur^y ^^mtm 

(S i xNyf) 2 0 3 (XttS i x O y N z ^) 

yXvcvD^a «9 ita-r 5 0 r owtioig 

£ftJb£-££<$l£$:i-5 0 »CV^ SixNyl203 
±{:u^b/^^y flU^-friT) £r7FM:U :^)i/y 
;* h/^-y^^TS i xNyf20 3 ^ni^^V^ 
A0X-r5 o ^Ib^fcS i xNyi2 0 3&^r*? b U 
tv lg!7^-rJ:9^. A 1203R2 0 2&UUbg&P t 

S i 02^(0/n- K-^^. ^ 2 04 Sr ±M P t 5 
?rS9 J:5fc/^ — :x*jjtU ^Mffi^TPZTf4 
WTSP tigl30^x 7 f y^Lt, PZTI4 

[0 0 17] 9 J; ? tc. 

^>^*:Bi5 s i o2mfrb%:z>mm&»m6&mm-t 

6o SixNyi2 0 3mW^F 

y/<i:49, mi oi^i-^mtmmmbtiz* t<o 

131 ltc^i~J:9jc:=r>^^ hTLSrHSnLT, Jz^P 

S^liaoxt, Jb»p t«ffi«:«57k*^<yrBi 

^T'feSS i NRfCj:f9_h*eP t — vAD 

x^n^o tut, ^—b'-^^^ntco^^m^rix. 

50 
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J: 5 F R AM(oaR8#^ t /<i/^»ilg*^t, - 

m\zM&*z «t 5 y Tm&mj&-rz>. mi2\c 

t*4V^fi3 0 l^ltfil 0 0 nmOTSBP t 
«fflR30S:^^y^^J:!9*lia-rs Q T^Ptm^M 10 
30_b^Mt-, l)150nmOPZTl4^7^fe 

6 5 0t«f|^T^RTA (Rapid Thermal 
Anneal) teffi^J; 9»ft{fcS-frS„ PZTli4±l^ 
-t«P P t SSfg 5 0£r 5 0 n mS»t»t5o 
[0 0 1 8] Jb£flP t«fflR5 0±Ktt: % SiO2Bf|3 0 
2£;7 p ^X^cvD&tc:J;9*£*IU ^(DSi02l3 

IU1 3 i^-f-J: 9 ^ JLS15P tlil5^PZTl4 
? 0 tlt^^ £ LTffi^fcS i 02g|3 0 2£G££ 

ufc^. 114 ic^-r j: ^ y tr 3 0 3 &m 

lE-5cm2/sOT©itfc5^SKK, ft* 
m^Y±TJls^=-V J*m\Jto (A1203) * 
(DtfoK 1 xOyH, A 1 NR. WNI, S r R u 03^ 

I rOxft RuOxR, ReOxg, OsOxg, Mg 

- c Tn£X±<D&m&ikVomt LT, A i xOy, ZrO 
x, MgOxjgM£<D4>;fc< i$rffl^#Sri:^t*# 

0 S i 02M3 0 4 0/n- h*^? — IsMfS. 
U ^^-^^JE^T. 7Ki/<y7l3 0 3, T^P 
tl«3M^fl3 0 l^x. 7 fy^oxtT, & 

&m.»**s<is*c$:Mi$.-rz>o tit, -^*^£i&5fe 

LT. HIl 6^i-J:5^ l«§6$:liiL, ^ 

So ^LT±aptsffi5©±®*^ % jtsffptm®5 

iTFSflP t«ffiO*ffiK£T^fiELT7k*'<y 713 0 
3j^/?Jt$*l,5 0 rftfcij:!?, ^(Df^IgWPTZ 

ft*., PZTK*iSP B «fe»Ri: 
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ffll^ftU^fe. PZTl-«(OTiteW^<, ffi*L*l4# 

4] HI 1 7 7!7lEGg 2 Ote. HJ£o»«4lc 
J: 5 f r AM^^tfr^r t/^>^Si§il^^to r 

mftmz&mn#*^'<i<'*&mt* & o y tr 
h^^^^^ da^-^-r) &Mf$.Ltz& y zKD&m*^ 

JB«H6WK2±^*#JB4 0l4r^LT, TgPPt^S 
3, PZTK4&UUig]5P ti«5^b^SMSM 

[0 0 2 0] ^fftt^tt, #3 1 0 0 n mCDTnE P t «J£ 
^3^r^^°^^tcJ: l?fiU ^±l:^15 0nmW 
PZTl4^7/< 7 ^rai/^/«J:^iL 
T\ esOtOtifll^WRTA (Rapid Therm 
al Anneal) tOM^X *) ftSffc PZTl4±l: 
J*. _L£&P t«*R5Sr5 0 nmlSWS, ^Lt 

^^**«-£:J!!i^TJbSl5P t»5^xyf>^u 
fflV^TPZTM4^OT^P tmi3©x:yfy^ 
C*T, |g|l 9(-s i^if«l6 a 

rco^r^^e a_btd. [ill 9(c^i~J: 

o y 7i4 o 2 £i§t*u iicir«i6b 

^it^-TSo fiP*>, c fWffl^**^yrR4 0 2Sr^SE 

<^*i<Z)^, IF^H6a^f%J:^Ptlg 
5. PZT14, T^P tm^3l£<7W^C0 0. 2f££* 

^V^CO/p^lC^LX. 0. 0 5ffi£iUhd>& 3{g^T 

(c-rsr <^(c:j:«9 v **/<y7H4 0 2ii^<^J: 

[0021] z:<DnM<DMmtc%>\,^xbs frm^vrm 

4 0 2^UI1 ^»^»lE-5cm2/s 
UTcomX-fr V , # £ L < (iitSSt^ lkQ-c mJ^± 

(A1203) Rffc5. 7k*^<yr»*rJBBB 
(ii^SiNP) ^W^IlT^Mt^^r^^'v' 

**^<yrRtSR«<*^^^^cdSii[«Sg«i- 
^iCctss^^Kit-rsfiBt^-rSo pzt 
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ZTg^T iffi»BSit<Z>Sft*^»b^5. Al 

»g\ *Sf/<y7Ri:LT, A1203<Dffc, A 1 xOy, 
T i OX, Z r Ox, MgOx, MgTiOx^t^M 

[0022] cuis^M^ 5 ] H2itt, ±mmm<om w 

SrSWU S i Nl^bftS^^-Va 

-rsKuc, jeRQ%tiR6c, 6 doratc7K*^y TK4 

yrK«r^aES-B:5r 4: J: 0. Jg£> 

9, Si N*»bftS^>^<— 5X3 >Ri#«[<7)^>— ^ 
J»»ttJC«;«-rSZ:4:355flfc»$Jx-rv^5 0 02 211, HI 
2 l <0#ig^rS*i: IT, Affl«»R6 b LT 
^7 £^/£L/c^£^LT^>5 0 H2 3tt3EJ-. Bl 20 
2 2irj3ftdJimifilHt6 a SrspffifkUr. T 
§402 ^tW¥a®^Mt^M^LT^6 0 

ffiT-tt. SP3*fefiR6a, 6 b<7>BBK»AS;ft5*#'* 
!I7JB4 0 2(0JS»^ »Sf«*^-V^^^ CATSUP 
t«ffi3<ojS»J: "9 A t«lt(K<ftSJ:5»-Ur 

v\ 

[0023] B2 5U, 12 4^iig§:I*i LT, ?K 

»^<y 7R4 o 2&&mmft**'<zs*c<omtfii&mv 

^714 0 2&*-*^>^WE-eTSlSP t^30H^ 
J: 0 TMESi"* r. it tc<fc 9 **tt»B6Jtoa*ifts*# 

<. ro«^»»Mlc**y<yrg|4 0 2S:Aixrt>+ 40 

tt. i«l6b^kLTl^o 12 6(1, 12 
l^JltWtLt, **/<!)7R4 0 2«raBt* 

h^ont&ommxft. **'<yrR4 0 2«r«lHH^ 

R6 b (7)CMPXgT*(7)¥l^«^^ h 5"<R£ LT 
^t>T^^ e 11 ^P B 1*fe|ldR6 a £if 
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tw. 7ki/<yrK4 0 2t«su EioiimftatRe b 

ff^s^R«*^ir^^^COff^^»LT»0. 15 
J: 5 fdJta-t-So *UTH28^-rJ:5^ 
CMPlS(?)il^i/< y 714 0 2^h s^R* L 

•t-J:5i-, IMSKe b±^If|ffigg6 c ^Mt 

[0 0 2 4] rolijfeD^MK^-c, 7k*^yrR4 
0 2 tt, 7k*<Ott*S*jft5 lE-5cm2/S J^T^R 
T-fc9. ft^WKflTA^^ARffcR (Al 2 0 3) 
R"Cfc6o ^(Om. AlxOyR. TiOxI, MgOx 
R, Z r OxR s &>Z>Wtt<Dm&&t> J &. £>6<>Mii!fr 

c ^Ks^-Eift 7 1 <Dr$<omr£\tmm&mm<Dmmz.mf$L 

t5ri:^$ 0 7k*'<yrR£«ISIIftaR* 
K:#A-r*w£teJ:^ *R«#*^^*<0tt«g*<fc 
^Kih^ix^o 5E«d|Bfi<o»«4^P«^a*i6S»5>n 

2 2&t;i2 s {c^ist^mM<Dtenizm\t^z> z. t 

T-JfeSo ^^^>. 12 2Mi2 5<D7km'<V TR4 

02^h s/^<Rt U"Cfflt^r«pflj6»W6 b *wmt 
5t>OTfo6 0 z<nmm(Dmmn. mie&mm 

[0 0 2 5] ::t\ 7K^<y7i4 0 2^h^I 

fctT^*»4»*, H3 OJc^i-J: 5^«9ffi4 0 2* 
^^yrR±JCS ixNy (tKllSixNyOz) 
rt>«bft<5* h 7^'K4 0 2 b£r 1 0 0Al«»*tS* 

* h ^<i4 02b &mm Ltir B ^ii6 b £¥±&<fc 

3E(-13 2(c^i"J:9^ > Sf^aR6bJt^g 

5o rOTk^^<y TRJhcO^ h S i xNy (t> L 

<{j:S i xNyOz) 111. 16, 22. 2 5 

mm<nmm 73133 7^1 3 e mm<omm 7 tr 

3 3i^i-<t9tc. >y ^>SSl ^ (1 

Ttit-r) &wz&Ltz'&. *<D&m*is» =>&ita#<D 
mmtmm 2 xm\, ^w-mt-rz* z<Dafsnmm2±<D 
&mm»* j r'<i/*Mf&mmznm7 0 1 sraox-rs. 

^-Lr. 03 4l;/Tt«t9l:, 7k^<yrR7 0 2^2 
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77 

Onm6g*MU jffi^TTWP t 30*ft 1 0 

Onm, PZTH4B^)15 0nmi8t6o ^SP 
ZTH4f4, 6 5 0t©8H»I«t-e©RTA (Rapi 
d Thermal Anneal) &Sl;i<fc 9 *Sfi{fc£-tt£ 0 

[0 0 2 6] i^T, 13 5^-t"J:ptC x CMPM 
SrffoT. it 7 0 10^-?tt*3R'<y 7g7 0 2tm 
PZTg4dS8{70 1 !C©*«ft5&*ixfc«« 

tc, pzti|4 ±m**/<y7il7 o 3£*#ffiu rtt 

ff»fct^ 7Ki^yrl7 0 2, 7 0 3 i: LTIt 
**<Oitf;*5©»ca s lE-5cm2/s »T©RT'& 5 . 
#j£ L< ttJfcJStt;** lkQ-c m«±<0&JRBHfc«>l«# 
fWrtttcttT/uS -V^mW* (A 1203) IT* 
fc£ 0 *fcr^S©»SO»^**/<y 7R7 0 2, 
7 0 3 ^Lt, A12O3C0ftfa. S r R u 03, Z r Ox, 
RuOx, S r Ox, MgOxf^^^^ _h{PJJ<£> 
**^y7R7 0 3ttJbT«««rffl»i-Sr fclcftSfc 

JlifrDJ»!BK<fc*£* ^tcTSffP t*ffi3l::*H-57K* 

ttflS#ML5. MIC. PZTl^©TiW4<, P 

s„ w-, **^<yrBi7 0 2. T^m^4, pzm 

4 14, ^701 f^Ci Si^(cMt5 ^ ^T*# 
5 0 **/<!!7R7 0 2, T»K«1R3 0, PZ 

TR4&Ji^>'^j!jQXt£.fc*>i\ CMP*&J®UlJ:9AD 
ILTV^ 0 ^(Dfzbb. 7Ki^y7l7 0 2^T^li 

[0 0 2 7] [lllfiO^JB 8 ] 13711, JblBUJfiOJg 
^7 0^|2t^^UfcSIJ60^®T*feSo ro^JS(D^ 
AHffclHK2 tc^L/cSt7 0 1 Ojg®&tf{PJ 
Bfc**y<y 7R7 0 2«r*lSL;fcflt TSPtgi 
3, P Z TR4 JtV±»P t IC 5 Sr«»*7 0 1 
«>»A,-CV*5. ^It, 717 0 7T'^t 

*lE0>»«fc:j:3fc* P Z T»c»*-5**t«fa&sj: 9 
hft&o MK, PZTi^TittWSi<, PZTI 

[jlllS©*«9] 13 8f4, Htt^S8«r3Elcig«) 
±ffl^**^< y7l7 0 3tt«701 Kffiifr&fr 



(10) W§B2 0 0 1 -3 6 0 2 6 

Sir, S»t#* » 7RfBo 

rtas-e#5 0 JEt-. pzTR^©Titt»#4<, p 

ZTR©PbO»*Wft<, «*tfc1«43fts#6ix, 
»Rmfr**^*±<*a s «7 0 1 f^CflBf^ta^ 

[00 2 8] [ftlfe^tt 10] HI 3 9 7!ili 4 1 
14 2 7!;li4 3 14, TgBP t «£<0Tfc:*3(S'< D 7i 

CPZ TR«ffii:t**^ V Tm&m&rrz* b \z. Lfc 
F R AM©^ t^v'^KSlSSr^t. B3 9l^tJ: 

aUNR2«r»tfu^«. r©Jb*ok*'<y Tig 8 0 1 £ 
^Lt, T»Pt«fiR30, PZTl4Mmg 
R 5 0$rHl^ii«i-^ o PZTl4i^Lt»« 

V rm 8 o 1 1 urt4. **<oa:tk£»* s i e - 5 c 
m2/saT©*MMkliiR^J:<, ft*WJ-f4T/u5 

20 ~*2*|£{fc:#3 (A 1203) mX~ihZ> 0 ?itz^<Dmife<Dl& 
l^^y7R8 0ULT, Al2O30>te, S 
rRu03, Z r Ox, RuOx, S r Ox, MgOx^O 

51-* ±«Ptli5t/^-y*i*t5. ^^f, 19 

4 1 tc^-TJ: ?l-> S iO2R8 0 2$rf«U US?* 
h^-y8 0 3£r/Hv*Tr*L«rJtasP tii5^I3 

5 i 021^8 0 2 ^-7^^ £ LT, PZT§4, T£flP 
t««R3 0&tftfc*'<y Tj^8 0 ItcMbT. RIE 

30 ^K7^^yf>^m\ PZTl4^T^Ptl 

Aqx-TSo wtttc^D, §4 2(^tJ:9lc^t^ 

[0 0 2 9] _Li£OPZTJ^4 N T^PtIil3W 
7K^y<y 7R8 0 ICO K^-f ^ry^v^xfrm, PZ 
TI4MTSBP t««K30iSfiil[fciffiMM«. Mrit 
#31^4 7 5° ^M^^^Si^C^^fV^^ 

14 2tc^i"J: j&DX£;ft,fcPZTIR4 2fcUHF 

*o ^ p tmms<Dmm^n^mmms 0 4«^ o 

rOW£8fIR8 0 4f4, **^yTR8 0 lOttJpr^U 
*\ PZTI4, PtE Si02H^x^fy^$ 
ixfctiOSr^tr^, *i£'<y Tm&&m$:<atetitblc--- 
JE<D7km'<!)TSft&&^h<D£t£Za *<D&, 14 3 

®&&ft^&mm*mf&'tz>^k&xzz 0 pzTi- 
50 &mmhtiz> 0 ic, ±sss5^te&Rt»ot^ 
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lS-CPZTR4Xt/Tffl««3**tl^»T-*DXL-C 

[nifi^ifii i] B44tt, mm<owmi husf 

RAM<7)3ftR«flc^^y<v'^«SSS:^-t' 0 8*©Pt/ 
PZT/P t«ig^8S*^t^^m #SBBiS 

*M«to*flS3WBft&ixS. *tt»fctt. 1E5H1 

.LTMS5. 3i:PZTg4«l:SrxRuyO 70 
zR ({B.U l&J&ifcx, yttf©i*m, «T"C* 
KSROK£^5) 9 0 1, 9 0 2^S^t, lo>e 

[0 0 3 0] ^«:»ft»56X8tt. JIHIftltK2 JilcT 
SBP tti3^SROl9 0 l fc-x^^KJ: D^lfflL 
t\ feSfkr^— /uS:tT5. ftv>T?PZTR4S:^E 
2-4. 5 P a<D&1fe-cmX'<*y*\c£'9mmi^ «S«t 
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1 EiMgr, _tssp tss&s^-v&js-t-s. & 
v>r, gijoy y^77^ig^R 1 ex*M(c£ ik pz 
TKRffTBP ttt«r/^-^R8t5. dtf>&pg-C 

6 5 ox:<DtB}m7~-/i'&n ? 0 z totems istt^tK 

i^ilrfSL, ±SP tttiWSa^^ h 

H^^XgTtt, PZT«4^jRffTpzt 
(nm) , SRO190 1, 9 0 2 <£>&^J?Tsro (BE) 
(nm) . TsroCTE) (nm) % P Z TR4 ^jgfiftS. 

I*. Tsro(BE) = Tsro(TE) <*: r ;fc,£J^TT'te*jMcT 
sroi: LT/Tto {&U ty/^No. 12tt. TSU^ 

smc^^s Romz^rttLm. No. i3nv>m^ 

^rQSW (/iC/cm2) *&<£ffMffi (Ote&> 
[0 0 3 1 ] 
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I V>7)V | Tpzt I Tsro 

wm i 



No. | (m) I 



1 

O 

I 2 

o 

3 
x 
4 

I o 

I 5 
I X 
6 

o 

7 



I 



I 



8 



X 



1 0 



1 1 



I 150| 
I 

I 150 1 
I 

I 150| 

I 

I 150 1 
I 

I 150| 
I 

I 150| 

I 

I 15 0| 

A 

I 15 0| 
I 

I 120 1 
A 

I 90 1 
I 

I 2 2 0| 



(nm) 

1 0 

1 0 
1 0 
1 0 

2 0 

1 0 
5 

2 
1 0 
1 0 

1 0 



5 5 0 
I 6 5 0 



12 | 1 5 0 I 1 0 VF<D&) 
x I 

13 |15 0| - 

x 



V—?W t $t&. 10-4A/cm2^t5t)O^ 

[0 0 3 2] &L±<Dlf£Mkt>*t>. 3^&^* Y^s-JjW 
— PZTlOjf^TpztiSROK© 

©J?^Tsro^5nm, t£oT±T S R OKO'g'tHR* 40 
TIU4 5<0— jS«»Ai: SROB!OJ¥^Tsro(^Sffi(0 

ft«-e**Rr«ft*/j^«[ 5 n m-cisso e>tts^j»^«5H 

1 OSTsro(BE) -hTsro(RE) ^ (3X20) Tpzt 
-2^^^n5 0 Wtft&fo^lt^- comma, lO^Tsro 
(BE) + Tsro(TE) ^ (2/12) TpztXfilU£tlZ> 0 » 

1 0 ^ Tsro (BE) -f Tsro (TE)^ (2/15) Tpzti:^ 



22 

QSW I «g£ 

I UC/cm2) 
I 15.6 
I 18.1 



I 



7 50 I U— 



6 5 0 I 
6 5 0 
6 5 0 I 

6 5 0 
6 5 0 
6 5 0 I 
6 5 0 
6 5 0 I 



22 

2L6GH*) 
22.7 
I 17.6 

16.2 

17. 8 CM*) 
22.4 



6 5 0 I 12.4 

I 6 5 0 I 7.6 



3 -eta y - < , ^ttn^itr^-^^x 

^y^/u^ilii2 0 m ST*3 E 1 O0W) SrtTofc^CDg 

¥£$rmm (mm ztamvim mm) tm^Ltz^co 

^20/iC/cm2T^5<7)»U ^fli3 0 M C 
/cm2i:ftoTfc9, Wffltt«fcifc^T#ttri5&§£ 

[0 0 3 3] BP*,, HKc^LfcJ: Pt/SRO/ 
PZT/SRO/P t«3tt93»R«*^Y^^^*»* 
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[0 0 3 4] 14 8f*. I^)||jfe^llCj:5FRAM 

m&mm2xmt>thr¥mt£thz> 0 iMii2i:ii 

£ix£ 0 /i^*fell^2_Lf;L > T^PtlH3, PZT^ 

t£»® i 3 ^mmrr^ 4 m i /i^sans 7 ^j&£*l5 0 
x^t5^y^^hffi^Y^\ y/x^o. 5mtz-f 

E^7(Z>n^&^l 3(C>?f-r6^>^^ h2 2 3$ 
mm^ft^^'^fClztt-fZ) h 2 l £r[5]C*:£ 

-m, ^t/^^cf^n^ >-*^ h 2 i zmkm 1 

[oo3 5] 134 9M§5 i n^comfanmnizis*'^ 
m&mm 2 _bt^^ ^LtTi^^^^nj:^ 

2 0nrai8U t<D±\cmi 5 0nm(DT^P tli 
m30&xs<y?lz£ Vmm-t -5„ T^Ptl^l30J: 
^2 00 nra^)PZTi4^/^^&Xli/ 
/i^/u&tcj; «9^«-r5o ^tPZT^4H 6 50 
Wifl^t^RTA (Rapid Thermal Annea 
I) tim^^Ofti&ikiSikZo PZTl4ll:ii ±M 
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&<DP ttigXfc. SrRuOx (1 nm) /P t (1 7 

5nm) (ommmt-tZo ±gsm*iig£50£i;^L&^ 

Siti5^S5^^»^^tIi:PZTg4, T£B 
P tiSl30WT iK^xyf y^oif^o r<£> 
ttffi-C\ 6 5 0ro^#ffl^+T*^^-^|Hj^^i6 

w gxwts^^niiY^ Y/X^0. SSIfc 

Ti/Allia5Ei^«t5 0 
[0 0 3 6] 152 RXfm 5 3 H^rtt-^tt. _h^S*i^ 
LTPtg, SRO/P t^ffi^fc^tCOV>r. _h 

h^o*^^ #*iftoiii#>£$jA£ 

0. llfTfc^ r(7)£#l5 2TU KTL 

gl5 3T^^«or)^r6l^^^ix^ o dtL^l**^ 

[m^fll3] l5 4te. COPM^FRAMW 

<B*«re*>3 0 15 5 7!>M16 

ST I (Shallow Trench Isolation) t;:J; 9 f^^gf 

«W3it»*ts 0 m*&m&mm3 ihloco 

ftsR 1 1 SrflgfiR U na#g|^y3^WSi»©'> 

v b'mtnmmm&frtbtezv- Mii2 «rjg*-r 

>f»!)t^ K (^y^-Y K) Xg&ffl^Sr^fc-C* 

^^fi£-r^ e Z(D(S»B(3 2tbr«BIBI«rffiv>rt>J: 

nSltMl3fc*Stt5 (15 5) . 
[0 0 3 7] ^10^Pp1lfeMU^2$:^aL. 
SfkLfc^, n®te»Si 3fc#-r* = :'** FJlSrM 

pl (156) . hmc=i>?? v-J^y 

50 1 6^S^i^tf (15 7) 0 ~<D^>?# hy'^Vl 4 
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2±ic. *v<is*Mi&m<DTnp t««K3<K pz 
Tg4M±sup tmmmsQ&mifcMm'tz. pzt 

|g4 6 5 0^—7 0 0tt^f a ^7^-/^ 

fTPo TSBP t'«ffi302t^±aP t«ffi50i:PZTR 

«l v- y n ^tei^nv' y =i >»t;iR«5o^N— k-v 

(05 8) o ^Lt, Wttxyfy 
^IdJ: 9^— K^*^ft3 3 — ^PIL, 

(05 9) 0 

[0038] ^v>t% pfg^— 4&mm-t 

S (B6 0). :^N-^^^»3 4lt 5fe<O^N— K 
fcoTt>J:^ 0 ^ (?5/N~ Kv^ ^ ft 3 4 Of ^{i, PZ 

^ J; t P Z TI 4 Oif MI^IU 5 ^ 1 4?), -^(D^ 

ttsr^^tlt'fcSo ^ur. a-k-77^^3 4 

1 K^^3 3i: Jt««« 5 OtfJjfg^f^ffM 

^Ltat (i6 1) 0 r^f, A-K-7^^3 3, 3 
4 £-7;*^ t UfflV^TPZTB4 £T£flP tiil3 

o&mjj&^yT-^jnzi: vs<#— >anx-rs (05 

4) 0 r*U::J:9. PZTR4 £TSPP t««3#. _b 
gpp tti5 £ t) — ^ffiSf0>j£as <? Sr«po«3g % BP*> 

zcDmmvmmic^^xh, ^mm<ommi^Txm. 

[0 0 3 9] 3 lz-<omifc<Dj&miz£ti&s l 

Inioy y^7 7-rxs-e±lfu«aitc*fLT»R«:ft:iR^ 

So *fcTffl«S^±a5«««t 9 ^«ltcSffii--5 r k 
X\ TfflaS^y^V^DXi-Sir^tcPZTRfflJffi 
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K±cO||Jfi^lg"Ctt. 15 4T-fftl^LfcCOP«i£tO 

^u-ht-rtt^j:v\ i54 <Dmm<Dwm(Dm^ 

TPZTRSrfflV^^ i©^n^^^ h§«£g*Sig 
&»o«:RIfc{fc«33*RSft\ WitfPLZT ( (Pb, 
La) (Zr, Ti) 03) ^ SBT (SrBi2Ta 

209) &m\,^m&^hmm\z-(D%>m&mm-rz)^k 

frXZZ 0 

[oo4o] mi-, mmomni ptmaoft^ 
■tix^<oi«fi(D»«tt, p t mfficofi,. i r m@^^ 

Jlifbi I r Ox, RuOx, SrRuOXfOti, * 
[004 1] 

[ms^fssm^ife^] 

[0 2] :«OIl©fll(:J:6FRAM« 
J0 «#^^^<^^«>»>fixa«:^i-|g|-efoS„ 

[0 3] ro^olll^ii CJ:5FRAM«i 

aff^^^ix^coiiisxs^i-iaT-fcs. 

[04] I^IIJfeO?P^{cJ:S^m*^^^<^^<oMig 

[0 5] mmm<DMmz&zm , mm.&*v'<is?<omm 
jLm&TF-tmx&z* 

[06] : 2 IC i 5 F R AMW^l 

[07] r (D$£W<DmM<DWm 2 £ 6 F R AMCO^ 

40 «*^-r^>-^^i!jgxas:^i-@-cfcs„ 

[08] r<D^^<DSIlfe<D^|g 2 ia5F RAM^SS 
«(4c^r^r^^^^»igXS«r^i-|g|-e*>5 0 
[0 9] I^||ftO»ffi^J:S»»«»^^^>^OKi& 

[0io] mni&o>Mmiz£zmim»*+'<is*<D9i 

[011] i^^iiiasasi^t^'^^os 
itxa^^-r it-fc So 

[0i2] ^ (o^mcomM^mm 3 ^ j: s f r amo^ 
50 ^m*^ ^ (omk'xM^-tmxtb^ 0 
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